
C I R C U L A R
OEPARTMENl OF TRANSPORTATION
FEDERAL AVIATION ADMIWISTRATION

SUBJECT: NICKEL- CADMIUM BATTERY OPERATIONAL, MAINTENANCE,
AND OVERHAUL PRACTICES

1. PURPOSE. This circular provides guidelines for more reliable nickel-
cadmium battery operation through proper operational and maintenance
practices,and has been reissued to Include reconditioning information.

2 . CANCELLATION. Advisory Circular 00-33, dated 26 August 1971, Is
cancelled.

3 . BACKGROUND. An increasing number of potentially hazardous incidents
involving nickel-cadmium batteries, during flight and ground operations,
have been reported. The failures are more prevalent where the batteries
are charged directly from the DC bus rather than by a separate battery
charger. Although the nickel-cadmium battery is capable of delivering
large amounts of current, the battery is inherently temperature
sensitive and a majority of the reported incidents can be attributed to
overheating. The overheat conditions can be minimized or averted by
following proper operational, maintenance, and overhaul practices.

4. THERMAL EFFECTS ON NICKEL-CADMIUM BATTERIES. The nickel-cadmium battery
is capable of performing to its rated capacity when the ambient terqera-
ture of the battery is in the range of approximately 70“ to 90“ F. An
increase or decrease in temperature, from this range, results in reduced
capacity. A combination of high battery temperature (in excess of lOOoF)
and overcharging can lead to a condition called “thermal runaway.”
Basically, “thermal runaway” is an uncontrollable rise in battery
tempera,ture  that will ultimately destroy the battery. This condition
can occur when a nickel-cadmium battery is operated at above normal
temperatures and is subjected to high charging currents associated with
constant voltage charging. As the temperature of the battery increases,
the effective Internal resistance decreases and higher current is drawn
from the constant voltage charging source. The higher current increases
the battery temperature which in turn results in even higher charging
currents and temperatures.
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5 . BATTERY OVERHEAT FACTORS. Bat&y QV+
accelerated by the  fo l lowing  factors : ; .,

a. Frequent engine starts  and txctesivt  engine cranking.
i

b. Aircraf t  generator  bus  vol tage  to? high .

C. Improper charging and infrequent battery reconditioning.

d. Unnecessary utt of the aircraft batttritr to run auxiliary equipment
s u c h  a s  l i g h t s , avionic8 equipment, ventilation l ysttma , etc. during
ground operations.

t. Poor or no venti lat ion of  the battery canpartmtnt during high ambient
tewpcratures particularly during ground optrationr.

f . L o o s e  c e l l - t o - c e l l  c o n n e c t i o n s  (camnonly c a l l e d  l i n k s ) .

8* Current leakage between call  and battery container and airframe
ground.

h . Ce l l s  l ow on  e l ec tro ly te .

i. Ground operations using power units with voltage settings higher than
the reconmendtd a i r c r a f t  b u s  v o l t a g e ,  o r  p o w e r  u n i t s  with p o o r
regu la t ion .

J* Cell Imba lance .

6. OPERATIONAL PRACTICES TO PREVENT BATTERY OVERHEATING.

a . Reduce the number of consecutive engine #tarts by programming cht use
of a well regulated external power supply when a series of short
durat ion f l ights  or  consecut ive  engine  s tarts  art  planned. This
procedure  wi l l  a l l ow  the bat tery  to  d i s s ipa te  some  of  i t s  accunulated
h e a t . Avoid prolonged engine cranking and follow the vanufacturtr’s
recommended rest  periods between starts  to minimize battery ovtr-
heat ing .

b. Frequent inflight monltorftvz of the alrcraft bus  volcane and load
current  will provldt  an  indicat ion  of  any increase ,  decrease ,  or
f luc tuat ions  of  the  a ircra f t  bus  vo l tage  or  l oad  current  ind ica t ing
an abnorr a 1 condition.

c. An  I n c r e a s e  i n  l o a d  o r  charge c u r r e n t  a s  i n d i c a t e d  o n  t h e  a i r c r a f t
load vtter, especial ly  during normal cruise,  with no addit ional
c ircui ts  be ing  energized may be an indicat ion of  battery  overheat
o r  f a i l u r e . I n i t i a t e  c o r r e c t i v e  action as  s o o n  a s  p o s s i b l e .
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7. MAINTENANCE PRACTICES TC’ PREVENT BATTERY OVERHEATING.i

a. Service be tterics at the interva 1 reconmended  by the aircraft and
battery manufacturer;  however, pore frequent servicing nay be
necearary depending upon the type of operation you are conducting.

b. De aircraft troltane reffulator setting should be checked periodically
to correct for out-of-calibration units and replacement of defective
units thereby reducing the ,posaibility of an hdvertat increase in
charging voltage/current and a resultant rise in battery temperature.

C . During extended ground operation, under high outside anbient
ter’peraturea, keep the battery loads to a r inimum  and ensure there -
is adequate battery compartment vantllatlon. Additional ventilation
nay be provided by opening the battery compartn,ent  access door or
using forced air venti la tion.

d. Check and raintain the rrnufacturer& recanmended  torque values on
intercell connections durfng routine raintenance  inspections. This

WI 11 reduce the possibility of localized heating that can be caused
by high currents passing through poor connections and feeding back
into  a  ce l l  or  ce l l s .

e . Periodic measurement of battery leakage current and revoval of any
electrolyte that may have accunulated around and between the cells
will prevent high ,leakage  currents and short circuits fron developing
and heating the battery.

f . Cell electrolyte level should be rronitored frequently and if below
the rinimum requirenent the battery should be removed fror. service
for reconditioning. This will reduce the posslbi lity of localized
cell overheating.

g* When charging a battery in the aircraft assure that:

(1) The battery compartment is well ventilated.

(2) The ground power unit voltage setting does not exceed the aircraft
bus voltage specified by the aircraft manufacturer; is well
regulated ; and its volt/anmeters  are accurate.

(3) The battery cover is off during charging to allow visual
monitoring and to increase ventilation.

(4) The battery is not charged when the battery temperature or battery
compartment temperature is above approximately lOOoF.

8. BATTERY INSPECTION. Visually inspect the battery and associated hardware
on a regular basis. Depending on the type of aircraft operation, it is
considered good practice to establish an electrolyte level inspection
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i n t e r v a l  b a s e d  o n  t h e  b a t t e r y d  a i r c r a f t  n a n u f a c t u r e r ’ s  reconrnendations.
Conduct  a detai led lnvestigatic;, when any of the  fo l lowing condit ions
are noted:

a . Cel l  case  distort ion  indicates  the  battery  ray have  been overheat ing .
The battery should be removed and .sent to a maintenance facility or
f a c t o r y  f o r  c e l l  r e p l a c e m e n t .  .,

. .
b . C e l l  l i n k  c o r r o s i o n . ,

C . Burn narks  or  s igns  of  overheat ing  on  battery  terminals  or  ce l l  l inks .
This  indicates  that  the  connectors  involved  have  not  beer )  proper ly .
t ightened.

d. E l e c t r o l y t e  h a s  s p e w e d  o r  l e a k e d  fron c e l l s .

e . Battery  and ce l l  vents  are  obstructed .

The  use  o f  a  serv i ce  l og  prov ides  an  accurate  serv i ce  re cord  o f  ba t tery
inspect ions  and T.alfunctions. I t  c a n  a l s o  b e  a  u s e f u l  t o o l  i n  d e t e r r  ininq
the optimum period between reconditionings.

9. RECONDITIONING SERVICE. I t  i s  character i s t i c  o f  a  n icke l - cadmium bat tery
to undergo a temporary loss of capacity during Its none1 duty cycle .
This  temporary  loss  o f  capaci ty  i s  normal ly  an indicat ion  o f
imbalance between cel ls . I f  not  regular ly  maintained,  th is  imbalance  can
lead  to  ce l l  r eversa l  and  prenature  bat tery  fa i lure . The purpose of
p e r i o d i c  r e c o n d i t i o n i n g  i s  t o  r e s t o r e  a  b a t t e r y  t o  i t s  f u l l  c a p a b i l i t y
and to prevent prera trrre danan,? and fai lure. The  fo l lowing factors  should
be  cons idered  when establ ishing  recondit ioning  cyc les  for  var ious  types
o f  a i r c r a f t .

a . B a t t e r yr anufacturer recommendations;- - - for  example one battery panu-
factLlrer recommends the following approximate battery recontlitioninr
c y c l e  p e r i o d s :

Type Approxina te
Recondit ioning Period- -

(1 )  Lear  23 ,  Je t  Comander, MU-2
and Turbo Commander

100 hours

( 2 )  K i n g  A i r , Beech 99, Fan Jet Falcon 100 hours

( 3 )  Hansa J e t ,  T w i n  O t t e r ,  M e r l i n  I  a n d  IIB 100 hours

b . Frequency of  engine or  auxiliary power Unit  Starting Service.

C . B a t t e r y  d u t y  c y c l e .
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d. Ambient operating tcri.peratures.

e. Ooerator service cxocriencq.will  dictate the need for an increase or-
decrease of time between reconditioning periods. One method of
deterpining this Is by the an.ount of water consun*ptlon between
reconditioning. (Each manufacturer specifies the anount of water
that can be expected to bc’ needed after a specific period of service.)
If during servicing, all of the cells require r.ore water than is
normally specified by the I,anufacturer it may indicate problerls
with the aircraft voltage regulator (charging voltage too high)
or you may have a need for more frequent reconditioning.

Aircraft equipped with battery tes,perature  sensors should have the sensor
accuracy tested at the time of battery reconditioning, It is Important :
that this test be performed on a regular basis.

10. SHOP MAINTENANCE. Follow the battery nanufacturer’s instructions regarding
periodic servicing, capacity checks, and reconditioning procedures to
ensure a reliable and properly conditioned nickel-cadmiul.1  battery. The
following area should be given special attention:

a. Battery  fac i l i t ies . Separate shops, equipment, and tools are
recommended  for servicing nickel-cadn.ium and lead-acid batteries.

b. Anything associated with lead acid batteries (acid fumes included)
that cores in contact with a nickel-cadnlium battery or its electro-
lyte can cause severe damage.

11. OVERHAUL PRACTICES. The construction and design of nickel-cadcium
batteries allows easy overhauling of the individual cells. The following
guidelines are recommended to ensure meeting the original battery
rllanufacturer’s spec i f i cat ions .

a . -It is recor;mended cells be overhauled only once. I t  i s  the  repa ir
facil ity ’s responsibility  that repaired cells meet al l  manufacturer’8
specifications before approval for return to service.

b. Manufacturers do not reconmend mixing cells. Some manufacturer ‘6
warranties are void i f  cells are rlixed.

C. New and overhauled cells may be Identified as follows:

(1) New cells by the manufacturer’s part number stamped on the case.

(2) Overhauled cells with the nanufacturer’s or repair station’s
identi f ication stanped on the  cel l  case,  or  color  coded on the
cell  cases.
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(3) The original Faanufact:::er’s part nurrber should be retained on
the overhauled cell to preclude mixing of cells. Repair agencies
should mask the overhauled batetry with their identity mark so
as to notz obliterate the original manufacturer’s fdentification.

d. In addition to the standard quality control procedures, in6pecC
plater carefully for evidence of.burned, crimped, or frayed edges,
hot apots or other damages. ,

t. Damantd cell elates or stacks should be discarded. Nickel-cadmium
cells art not consistently identical with respect to ehtir capacity.

12. SUMMARY. Optimum and reliable performance can be expected fron, nickel-
cadmiua batteries only when they are operated, maintained, and overhauled
In accordance with the battery and aircraft nanufacturers’  instructions.
Overheating and thermal runaway art the prime causes of battery
degradation and cell/battery destruction. The degree of rtliability Is
directly proportional to the quality of  the practices followed in their
operation, rrIainttnance  and overhaul.
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